METHOD. Proliferation rates were measured by BrdU incorporation assays. Apoptosis was induced by 18 hr of TNF (10 ng/ml) plus cycloheximide (10 g/ml). Apoptotic cells were identified by morphological criteria. Senescence Associated--Galactosidase assays were as described elsewhere (2) . Gel shifts were done using nuclear extracts on a B consensus probe (Promega).
RESULTS.
Normal human epidermal keratinocytes (Clonetics) were infected by an adenoviral vector encoding c-Rel, or GFP as control. Resulting morphologies and effects on proliferation and apoptosis were compared to properties acquired during normal replicative senescence. cRel overexpression in young keratinocytes induces morphological changes typical of senescent cells, i.e. enlargement and apparition of polynucleated cells. It also increases the basal rate of apoptosis, decreases the rate of proliferation and induces a resistance against TNF-induced apoptosis, all properties shared by senescent cells as well. Finally, c-Rel overexpression increases Senescent Associated--Galactosidase activity, a biomarker of replicative senescence (2) .The physiological relevance of c-Rel involvement in replicative senescence was investigated by searching for any difference in Rel/NF-B activity between young and senescent keratinocytes. We demonstrate that during normal senescence there is (i) an increase in Rel/NF-B DNA binding activity, (ii) an increase in the expression of IB, a target gene of NF-B, and (iii) an increase in MnSOD expression. IB and MnSOD were also induced in c-Rel expressing keratinocytes.
DISCUSSION.
These results suggest for the first time that Rel/NF-B transcription factors may be involved in the occurrence of replicative senescence. In c-Rel-induced premature senescent cells as well as in normal senescent cells, MnSOD is induced. This could disturb the equilibrium between anti-oxidant enzymes and generate oxidative injury which can induce senescence (3, 4) .
